Dental fear and dental anxiety (DFA) have been closely related as both entities indicate the overwhelming discomfort that people (children and adults) experience in different dental situations. [2] In most children, this fear will probably decrease with successive visits to the dentist and after becoming accustomed to the dental situation. What makes dental fear a serious problem for the pediatric dentist is its potential link with dental behavioral management problems. [3] DFA among children may render providing services difficult and even lead to an adverse outcome of the dental visit. [4] Therefore, the identification of children with DFA before the dental visit is extremely important so that appropriate behavior management techniques can be employed (i.e., both pharmacological and nonpharmacological), allowing them to obtain an
Introduction
Dental fear may be defined as an unpleasant emotion to stimuli during dental clinical practice which is perceived as threatening. Dental anxiety indicates excessive and unreasonable negative emotions experienced by selected vulnerable patients. [1] Original Article effective dental treatment. [5] DFA in children may be measured using various methods, including behavioral rating scales, such as the Frankl's Behavior Rating Scale (FBRS), physiological measurements (e.g., heart rate and muscle tension), and psychometric assessments. [6] The latter tools refer to a number of self-reported questionnaires that have been administered to measure DFA. [6] Among psychometric tools, those most widely used in children are the 15-item Children's Fear Survey Schedule-Dental Subscale (CFSS-DS) and the 8-item Modified Child Dental Anxiety Scale (MCDAS).
Scherer and Nakamura introduced the fear survey schedule for children as an inventory for assessment for fear in children. Cuthbert and Melamed used this instrument in their research and modified it to assess dental fear. [7] The CFSS-DS is one of the most widely used scales for children and has better psychometric properties than other scales as it measures dental fear more precisely and covers more aspects of dental situations.
The MCDAS was developed by Wong et al. based on the Corah Dental Anxiety Scale. The MCDAS includes eight questions to assess dental anxiety about specific dental procedures. A 5-point Likert scale is used to assess dental anxiety with scores ranging from "relaxed/not worried" (1) to "very worried" (5) . Total scores on the MCDAS range from 8 (little or no dental anxiety) to 40 (extreme dental anxiety). [8] The Facial Image Scale (FIS) comprises a row of five faces ranging from very happy to very unhappy (scores ranging from 1 to 5; 5 indicating the highest anxiety). Validation studies have shown that it is a suitable measure for assessing state child dental anxiety even in very young children.
This study was undertaken with the aim of: • Assessment of the prevalence of dental fear among children aged 4-13 years who attended the Department of Pedodontics and Preventive Dentistry using three fear scales, i.e., FIS, Nepalese version of CFSS-DS, and MCDAS • Assessment of the child's behavior pattern using the FBRS.
Materials and Methods
A cross-sectional study was carried out in 300 children aged between 4 and 13 years who attended the Department of Pedodontics and Preventive Dentistry of UCMS College of Dental Surgery, Nepal. Ethical clearance was obtained from the institutional review board. Written consent was obtained from the parents/caregiver to participate in the study after explaining them the study in detail.
Inclusion criteria
1. Children aged 4-13 years 2. Children whose parents/guardians gave written consent to take part.
Exclusion criteria
1. Children with emergency (bleeding, swelling, dental trauma, and acute toothache) 2. Children with systemic diseases 3. Children with major disabilities and deficient psychological growth.
At first, the FIS was recorded in the waiting area where the patients were approached initially. FIS comprises a row of five faces ranging from very happy to very unhappy (scores ranging from 1 to 5; 5 indicating the highest anxiety). After the FIS, DFA levels were assessed by applying the Nepalese version of CFSS-DS and MCDAS.
The Nepalese version of CFSS-DS was used. Questions were translated to the Nepalese language, and then, responses were translated from Nepali to the English language. CFSS-DS consists of 15 items [ Table 1 ] to be answered with a Likert scale ranging from 1 (not afraid at all) to 5 (very afraid). Consequently, the total score ranges between 15 and 75; a score of 38 or more has been associated with clinical dental fear.
The Nepalese version of MCDAS was used. It consists of eight questions [ Table 2 ]. Questions were translated to Nepalese, and the responses were translated back to the English language. Each item was scored on a Likert scale from 1 (not afraid at all) to 5 (very afraid). The total score ranges between 8 and 40.
The behavior of all the 300 children enrolled in the study was also assessed using the FBRS considered during the treatment. The Frankl's scale consists of a 4-point scale, in which 1 represents "definitely negative" (i.e., the child cries forcefully and refuses treatment), Having the nurse clean your teeth 2 represents "negative" (i.e., the child is reluctant to accept treatment), 3 represents "positive" (i.e., the child accepts treatment but may be cautious), and 4 represents "definitely positive" (i.e., the child exhibits unique behavior and seems happy).
Statistical analysis was carried out for the data collected from the children. Data analysis was performed using the Statistical Package for the Social Sciences (version 22.0, SPSS Inc., Chicago, USA). All statistical levels were made at P < 0.05. Cronbach's alpha was used to compute the internal consistency.
Results
Of a total of 300 children who completed the questionnaires, 168 (56%) were male and 132 (44%) were female. The internal consistency and reliability of Nepalese translated versions of CFSS-DS and MCDAS questionnaires were assessed using Cronbach's alpha coefficient.
Cronbach's alpha value of 0.9694 was obtained for CFSS-DS and 0.9298 for MCDAS which indicated high reliability.
Facial image scale Table 3 shows the frequency and percentage of FIS. About 43.3% of children showed FIS 3. About 11.9% of children showed dental fear as FIS 4 and 5 scores are considered indicative of dental fear in children.
Children's fear survey schedule-dental subscale
The mean CFSS-DS score for males was 27.15 ± 9.92 and for females was 29.5 ± 12.45, as shown in Table 4 . It was observed that no statistically significant difference was seen in mean CFSS-DS scores between males and females using Student's t-test (P = 0.698), as shown in Table 4 . Table 5 shows the mean CFSS-DS score in different age groups. The mean CFSS-DS score in the age group of 4-7 years was 31.71 ± 12.69 which was the highest among different age groups. The difference in mean CFSS-DS scores was calculated using one-way ANOVA. The mean difference was statistically significant between the various groups (P = 0.0001), as shown in 
Modified child dental anxiety scale
The mean MCDAS score for males was 18.21 ± 6.29 and for females was 19.09 ± 6.7, as shown in Table 6 . It was observed that no statistically significant difference was seen in mean MCDAS scores between males and females using Student's t-test (P = 0.243), as shown in Table 6 . Table 7 shows the mean MCDAS score in different age groups. The mean MCDAS score in the age group of 4-7 years was 20.24 ± 6.37 which was the highest among different age groups. The difference in mean MCDAS scores was calculated using one-way ANOVA. The mean difference was statistically significant between the various groups (P = 0.0009), as shown in Table 7 . Table 8 represents the frequency of Frankl's behavior ratings which were recorded, and it was observed that 212 (70.6%) participants showed Frankl's rating 3 (positive), 49 (16.3%) showed Frankl's rating 2 (negative), 31 (10.4%) showed Frankl's rating 4 (definitely positive), and only 8 (2.7%) showed Frankl's rating 1 (definitely negative).
Discussion
Fear of dental treatment in children may lead to serious health problems, and it may persist into adolescence, which may cause troublesome behavior, during dental treatment. It becomes a topmost priority to identify such anxious children at the earliest so that such troublesome behavior can be prevented.
The development and expression of children's fear may be affected by cultural and social norms of behavior, and there may be considerable variations in dental care systems across cultures; normative data in each culture are needed. The present study assessed the dental fear and anxiety of children visiting the Department of Pedodontics and Preventive Dentistry using FIS, the validated Nepalese version of CFSS-DS, and MCDAS. In our population of young children, we found that the Nepalese version of the CFSS-DS and the MCDAS showed good internal consistency.
The FIS is quick and easy to administer in the dental waiting room. It took a very short time to administer, and the score is simply a reflection of the face chosen. The FIS gives immediate "state" feedback to the clinician in the dental waiting room and could allow the clinician to design appropriate treatment plans for their child patients.
The FIS also provided interesting results regarding the prevalence of child dental anxiety. The results reflected previous research: the majority of children have low levels of fear; however, a small but significant number shows higher levels. Only 11.9% of children chose either face four or five on the scale. The results are similar to study done by Bedi et al. [9] This study has shown that most of the children were not anxious in the waiting room. This result is particularly encouraging as the study was carried out in a dental hospital where some of the children are referred specifically because of dental anxiety problems.
Dental fear with CFSS-DS ≥38 was identified in 49 children (21 [12.5%] males and 28 [21.21%] females). A score of more than or 38 represents high levels of dental fear, and these patients may present with serious behavior problems during dental treatment. However, dental fear for these young children may depend on specific circumstances, situations, and on temperamental factors. In other words, a fearful child does not always mean that the child will be an uncooperative one during dental treatment. [10, 11] The mean CFSS-DS score was 28.18 ± 11.21 which was similar to scores from previous studies ranging from 21.0 to 37.0. [7, 12] However, some studies had higher scores like done by Beena [13] and in Singapore (30.6). [14] The mean CFSS-DS score for males was 27.15 ± 9.92 and for females was 29.5 ± 12.45. The score is more in girls, but no significant differences in fear scores between boys and girls were found in the present study. A study by Akbay Oba et al. 2009 also found similar results. [12] However, a study by Salem et al. in 2012 observed that girls showed significantly higher scores (33.92) (standard deviation [SD] = 12.3) than boys (30.57) (SD = 10.1) (t-test, P = 0.031, mean difference −3.353). However, the correlation between gender and child's general anxiety was not significant (t-test, P = 0.78). [15] The mean CFSS-DS score in the age group of 4-7 years was 31.71 ± 12.69, in the age group of 8-10 years was 26.63 ± 9.8, and in the age group of 11-14 years was 24.29 ± 9.63. In the present study, we found that as the age increased, dental fear decreased. Other studies which had similar results were done. [2, 10, 11] However, Rantavuori et al. reported that dental fear was higher among 12-and 15-year old children than among younger ones. [16] This decrease in dental fear with increasing age may be due to development of cognitive abilities and change in expression of fears,including dental fear with age. [2, 17] However, a cultural difference also cannot be overlooked.
The mean MCDAS score for males was 18.21 ± 6.29 and for females was 19.09 ± 6.7. The difference was not significant. Wong et al. observed in their study that girls indicated raised dental anxiety over the boys at all age groups. [18] The mean MCDAS score in the age group of 4-7 years was 20.24 ± 6.37 which was the highest among different age groups. The mean score in the age group of 8-10 years was 18.30 ± 6.21 and in the age group of 11-14 years was 16.11 ± 6.94. Here also, dental fear seems to decrease with increasing age and this is in agreement with the previous studies. [2, 10] The Nepalese versions of the CFSS-DS and MCDAS showed a good level of internal consistency, the Cronbach's alpha being 0.9694 for CFSS-DS and 0.9298 for MCDAS. Various other studies with different versions in other languages have reported alpha to range between 0.85 and 0.92. Ma et al., in 2015, examined the reliability and validity of the Chinese version of the CFSS-DS. In their study, the internal consistency (Cronbach's alpha) was 0.85. [4] Nakai et al., in 2005, examined the reliability and validity of the Japanese version of the CFSS-DS. The Japanese version of the CFSS-DS showed good internal consistency (alpha = 0.91). [7] As in most countries and cultures, also in Nepal, the most fearful and anxious aspects of the dental visit include the sight and the noise of the dentist drilling and receiving injections in the mouth. [4] The test-retest reliability was also satisfactory for both CFSS-DS and MCDAS, being the answer to the same item questions of the scale, at different times, highly correlated and reproducible. The correlation coefficients (rsp = 0.86 for both CFSS-DS and MCDAS) was similar to those found for the same scales in other countries. [8] There were limitations of this study. The children were not enquired about their previous dental experience when questions were asked and answers were recorded. According to the previous studies done, a previous negative dental experience can lead to dental fear and anxiety. [17, 19] The relatively small sample size is not adequate to estimate prevalence satisfactorily, and the sample being from one institution does not represent the general population of Nepal aged 4-13 years.
Conclusion
The Nepalese versions of the CFSS-DS and the MCDAS are both reliable and valid scales for evaluating dental anxiety and fear in young children.
The mean CFSS-DS score in the age group of 4-7 years was 31.71 ± 12.69, and the mean MCDAS score in the age group of 4-7 years was 20.24 ± 6.37, which was highest among different age groups. In the present study, we found that as the age increased, dental fear decreased.
The mean CFSS-DS score for males was 27.15 ± 9.92 and for females was 29.5 ± 12.45, and the mean MCDAS score for males was 18.21 ± 6.29 and for females was 19.09 ± 6.7. The scores were not significant for both CFSS-DS and MCDAS.
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